Background. The relationship between underweight and lumbar spine surgery is still unknown. Aim. To evaluate the effect of underweight versus obesity based on surgical outcome of lumbar disc herniation. Material and Method. In this retrospective study, we evaluated 206 patients (112 male and 94 female) with a mean age of 37.5 ± 3.1 years old (ranged 20-72) who have been surgically treated due to the refractory simple primary L4-L5 disc herniation. We followed them up for a mean period of 42.4 ± 7.2 months (ranged 24-57). We used Body Mass Index (BMI), Oswestry Disability Index (ODI), and Visual Analogue Scale (VAS) for categorization, disability, and pain assessment, respectively. We used Wilcoxon and Mann-Whitney tests for statistics. Results. Surgical discectomy in all weight groups was associated with significant improvement in pain and disability, but intergroup comparison showed these improvements in both underweight and obese groups and they were significantly lower than in normal weight group. Excellent and good satisfaction rate was also somewhat lower in both these ends of weight spectrum, but statistically insignificant. Conclusion. Both obesity and underweight may have adverse prognostic influences on the surgical outcome of lumbar disc herniation, although their impact on subjective satisfaction rate seems to be insignificant.
Introduction
Obesity with its increased stress on the lumbar spine has a known adverse effect on lumbar intervertebral discs. The relationship between obesity and low back pain (LBP) has been repeatedly discussed previously. Numerous authors emphasized the unfavorable effects of obesity on the spinal column including back pain, facet arthrosis, and degenerative disc disease [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] . Albeit, it is worth noting that this relationship is not accepted by all authors [12] . Obesity has also been accused of an increased incidence of postoperative spinal complications, but in appropriately indicated patients, it is certainly associate with satisfactory outcomes [13] [14] [15] [16] .
Therefore, it is nearly proven that obesity has several adverse effects on the lumbar spine but does this mean that underweight has a protective effect on it? Is underweight associated with better lumbar spinal surgical outcomes? There is still little investigation has been performed to evaluate a possible relationship between underweight and the results of lumbar surgeries. In this study we aimed to evaluate the effect of underweight versus obesity on the surgical outcome of the patients with symptomatic lumbar disc herniation who have undergone operative treatment.
Materials and Method
In this retrospective study, after local institutional review board approval (code 920590), we evaluated the patients who have been treated due to the refractory simple lumbar disc 2 Asian Journal of Neuroscience herniation in our orthopedic department from August 2008 to June 2011. Our inclusion criteria comprised the patients with single level lower lumbar disc herniation, aged >20 years, refractory to the aggressive medical treatment of more than 6 weeks, and the patients with progressive neurologic deficit. The patients with unstable underlying lumbar spine (associate with spondylolysis or spondylolisthesis), nondiscogenic sciatica, cauda equina syndrome, associated stenosis (other than intervertebral disc pathology), and a follow-up period of less than two years were excluded. To avoid distortion of the results, only the patients with L4-L5 disc herniation were enrolled. We used preoperative Body Mass Index (BMI) for categorization in our patient's population. It is calculated by dividing weight (kilogram) by the square of the height (meter). In accordance with the World Health Organization (WHO) classification, adults are classified into four BMI groups: underweight (<18.5), normal (18.5-24.99), overweight (25-29.99), and obese (>30) [17] .
The surgical technique throughout these years was the same and performed by the senior author (FOK) with the similar manner and according to the standard microlumbar discectomy [18, 19] . Pre-and postoperatively at the last follow-up visit, we assessed the patients with two questionnaires; Oswestry Disability Index (ODI) version 2.1 and 0 to 10 Visual Analogue Scale (VAS) [20] [21] [22] . In the latter questionnaire, we asked the patients to rate their severity of pain from 0 to 10 on a marked sheet. In terms of ODI and VAS improvement, the revision cases were excluded, although these cases accounted for comparison between the weight groups. At the last visit, we also measured revision rate and the patient's satisfaction from surgery with North American Spine Society Low Back Outcome Instrument [23] . The latter comprised a four questions form about the patient's satisfaction rate from the surgical management and scored as (1) excellent when the surgery fulfilled her/his expectations, (2) good when the patient did not get better as much as he/she had expected, but again with the same disease, he/she would choose the same surgical procedure for the same result, (3) fair when surgery helped but he/she would not endure the same procedure for the same result, and (4) poor when the patient's status has not changed or he/she is even worse than he/she was before.
Statistics.
Wilcoxon test was used to compare pre-and postoperative VAS and ODI in each group. We used Mann-Whitney test to compare the mean changes of indices between the groups. Statistical Package for Social Sciences (SPSS) version 11.5 for Windows (SPSS Inc., Chicago, IL, USA) was used to perform statistical analysis and we considered < 0.05 as statistically significant.
Results
After excluding 16 cases (nine patients due to revision surgeries and seven due to the lack of follow-up period), we ultimately could evaluate 206 Patients; 112 (54.4%) male and 94 (45.6%) female with a mean age of 37.5 ± 3.1 years old (ranged 20 to 72). Demographic data of the different weight groups are presented in Table 1 . The mean follow-up period was 42.4 ± 7.2 (ranged; 24-57 months). The mean follow-up periods between the groups were not significantly different. The means preoperative, last postoperative, and improvement in VAS and ODI are also depicted in Table 2 .
As expected, surgical discectomy in all weight groups were associated with significant improvement in pain and disability ( Table 2) , but when comparing weight groups together, the results were somewhat different ( Table 3) .
Overall Patient satisfaction rate in our patients (Table 4 ) comprised excellent in 169 patients (82.1%), good 21 (10.2%), fair 11 (5.3%), and poor 5 (2.4%). Although, the mean overall rate of excellent and good satisfaction rate in underweight and obese patients were somewhat lower than normal or overweight, the differences among the groups were not significant statistically. The recurrence and revision rate among weight groups are also shown in Table 4 . We could not find a significant difference between these two indices in the various weight groups.
Discussion
As life becoming more industrialized, the incidence of malnutrition (underweight and obesity) is also increasing. Our results showed that not only obesity but also underweight is probably associated with decreased surgical outcomes of lumbar discectomy. It seems that thinness probably due to less muscular support or other unknown reasons is a less known poor prognostic factor in surgery of lumbar disc herniation and according to our knowledge; this issue has not been previously evaluated.
A review of the literature clearly demonstrates that obesity in various kinds of orthopaedic issues is associated with more serious consequences. Although surgical site infection did not occur in any of our patients, it is frequently reported to be higher in obese patients and this may be due to several factors including longer surgical time, greater surgical Asian Journal of Neuroscience 3 dissection through the poorly vascularized fat, nutritional deprivation of essential elements, and inadequate adjustment of the antibiotic dosage based on patient's weight [24] [25] [26] [27] . Some authors evaluated the association of obesity and spinal surgical outcome. Gepstein et al. in 2004 conducted a retrospective study on 298 elderly patients (<65 years old) and evaluated the effect of various amount of BMI on surgical outcome of simple lumbar discectomy [28] . They observed that all groups of patients including obese and emaciated had satisfactory surgical outcome associated with improvement in pain and activity of daily living. They suggested that it's not fair to deprive obese appropriately indicated patients from the surgery only due to the weight. Rihn and coauthors in another study evaluated the obesity impact on treatment outcomes for lumbar spinal stenosis and degenerative spondylolisthesis [29] . In this study, obese patients were compared with nonobese (BMI < 30) and followed-up to four years. They observed that obesity does not have an effect on the surgical outcome of spinal stenosis, but in the patients with LDS, infection and reoperation rates are higher and improvement in physical function score of SF-36 is lower in obese patients. In obese patients with spinal stenosis or LDS, surgery is more efficient than conservative treatment. In another extensive study of 2633 patients from the Swedish Spine Register that recently was conducted by Knutsson et al., the association between BMI and surgical outcome of lumbar spinal stenosis was assessed [30] . The patients were followedup for more than two years. The outcomes were measured by the ODI and the EuroQol Group Index (EQ-5D). The results of this study also confirmed that although the obese patients obtained considerable improvement after surgical intervention for lumbar SS, obesity was linked to higher degree of dissatisfaction and inferior surgical outcomes.
Rihn et al. also in a similar research analyzed the impact of obesity on the treatment (conservative or surgical) results of symptomatic lumbar disc herniation [31] . Similarly, in this study 336 obese patients (BMI ≥ 30) were compared with 854 nonobese and followed-up to four years. The patients were assessed by Short Form (SF-36) and ODI questionnaires. The results showed that obese cases are more expected to be operated for lumbar disc herniation and also the operation in these patients are associated with more operative time, bleeding, and length of hospital stay. They finally concluded that although in both groups, the benefits of surgical treatment were greater than conservative treatment; the results of treatment (either surgical or nonsurgical) are lower in obese patients.
Minimally invasive surgery is frequently proposed as the preferred spinal procedure in obese patients. Park et al. also evaluated 77 patients with various amount of BMI who are surgically treated with minimally invasive lumbar spine surgery [32] . These authors aimed to study the relationship between obesity and complications of MIS surgeries (including simple discectomy and/or fusion surgeries). They could not find any increased risk of perioperative complications in obese patients undergoing minimally invasive surgeries. In a similar study, Cole and Jackson also evaluated the surgical outcome of microlumbar discectomy in 32 obese patients [33] . They reported a complication and revision rate of 12.5% and 9.4%, respectively and recommended this type of surgery as the preferred treatment method in obese patients to reduce the incision length and infectious complications.
A direct relationship between obesity and recurrent lumbar disc herniation has been previously suggested. In a retrospective cohort study, Meredith studied 75 patients with one or two level lumbar discectomy and followed them up for more than six months in term of recurrent lumbar disc herniation [34] . They had defined the recurrent disc herniation as a reherniation at the same level and side. They reported a recurrence rate of 10.7% and showed that the possibility of postoperative recurrent herniation and reoperation were 12 and 30 times higher in obese relative to nonobese patients, respectively. In their study, age, gender, smoking, and occupation had no significant association with the recurrence incidence. These authors finally recommended that surgeons should inform the obese patients preoperatively from this increased risk. In contradictory to this, in an extensive study conducted by Rihn et al. [31] , the difference was not significant. In comparing these two studies, the number of cases studied in the latter is much higher and therefore it's more likely to be consistent with the social reality. In obese patients, it's also observed that the possibility of cauda equina syndrome due to lumbar disc herniation is much greater relative to other patients [35] . We did not evaluated this in our patients.
Our research, although presented a new possible poor prognostic factor in surgical outcome of lumbar disc herniation, it has some important flaws. It had a retrospective design and inevitably the disadvantages of this type of researches also apply to our study. Although the mean follow-up period in our study suffices to present in scientific journals, longer time evaluation certainly would increase the value of this. In the future, for better evaluation and stronger comment about the impact of underweight on surgical outcome of lumbar disc herniation, a randomized controlled trial study on a larger number of patients with more follow-up period is highly proposed. In conclusion, we found that not only obesity but also underweight may have a poor prognostic influence on the surgical outcome of lumbar discectomy, although their impact on subjective satisfaction rate seems to be insignificant. This conclusion in fact may confirm an old adage that says the middle one is the best.
